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substantially egual to a semicendu 

X and y directions ««*Mio., 

The resin ^ 3 dire " i0n * 

resin-encapsulated semiconductor device in a 
with t-h- °evace in accordance 

«* «. Pr .«„ c lnvention M>nj a s . nic 

employing a lead °e\.ce 
lead frame among the defined CSP CVDe 
semiconductor device. " 

in the CSP type semiconductor device described above 
the terminal portions made of solder are fo- h 

the terminal M , °" * aCh of 

e.m.nal columns and is exte-naliv „ 

**te.naily exposed from th. 
encapsulating re s in , but the . . 0m the 

• out the terminal portions h« 

necessarily need r„ * P " d ° not 

— . hJlt ;; : procruaM "-• ch - 

°ver, if necessary, the outside face of 
terminal column which is exposed 

encapsula-ino externally from the 

capsulating resin may be covered wi- h » „ 

-V -ans of an adhesive. ^'"^ f *~ 
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accordance with th- „ °«v iC e an 
■^ur.zed structure ann 

m Mmmmin aevice ."7; ln th - — ~ 

oy press working 0 - the 

* tne .orning oroeess - k~ 

^eads as <n -k. • -°cess o. the outer 
u « as _ n the case o' u»-n«» - 

o- u*.ng a mor.o-layered lead frame 
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shown in r± a 11K . 

•*g. lib is not required -k*,- ■ 

»r:;.r..Tr": - - - • ~— •••• 

.ma manner that inner leads have a -M- 

5 —llT than that of the lead * *««a. M 

tne lead frame bl fc 
etching process , *y a two-step 

pitch can m ^ *" « - 

ch, can meet a demand for an increase in the „■ 
number of the he 

the semiconductor device. Moreover, as -he 
encapsulated — »• * he res in- 

manner t ^ " '^'^ * — * 

S i,e, i a \ 5 e9Ual C ° ^ " ' —tor chip in 

including f our faCfis -""-sectional shape 

—ace a s provided ^ , 

ce. a second surface, a third surface and , 
surface, the fi . st supf *' Snd a fou «» 

_st surfa « being opposite to fhi 
surface and fi Ufih • w seco "d 

° riusn *"ith one surface of rk 
ot the inner lead h 4 '•fining portion 

- - rr::;r thiek * - - - 

— . — . -p. : , ;::.:r - eh 

inner , toward the inside of -he 

nner Uad - Thus ' the second surface of k 
flat and < surface of each inner lead is 

•i*t, and is excellent i~ w < — K „ • 

•• w --e-bcndmg prope-'v 
as f h> #• 'r«--y. Moreover 

* "»'- « «ch inMr :e „ , s f 

third ana rour .. h „ 

°- the inner leads ears k 
con^., a U5 eacn have a 

c «-->-ave shape depressed Cowarf> . . * 

4rc :ne lnsid e of the inner 
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CQFF (Oum Pi«c P«cki f «)ati 
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• ■X^itcjttaatftt^*-**?*.,^. c 
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>0T»X7aa*#. v-K?i,->i«)cito. is 

mro^O. l 2 5 mm*jr £ Ti < T* C t c «£ r> . 7 
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•iieaoxy^>5ricj: 4tt xtattUTe/t/>«. ;n 
(ooo4i i + LK*ti. aa. *aiY^a»«ttx 
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1 0 0 0 5 ) CftlC««T*Hii* LT. 719-')- 
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• etC IS. «II!i:*i»TOMU»«?lT4 (*JUZ. 

ex 7 . r>-F-r >5r ; ^-/vro 

5 >7i:<jfM >r- pass*. *?« 
Mf«<«ainr^.. oat satf « nfait mtfiK 
i»a»*ra0'»aicni*. ksua^xm. 
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*• Kit. iKSft^t. a*GO**Bi; *|| ^ 

*«*. •e«ft'*a*a*tti:jfiL*ft»ai>.iiia 

i». ii:;ect. in* viis*«**e« nj * 
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(TITLE OF THE INVENTION) 
RESIN-ENCAPSULATED SEMICONDUCTOR DEVICE 



[CLAIMS] 
1. 



A resin-encapsulated csp f»~~ 

P type semiconductor 

7 tep ; tchin ' - — - 

iconauccor cMp *» ««- >«- ineiu «„ 5 . 
«« lead5 having . thickness snsaer ^ 

lead frame blank; 



termii 



connected to an ext.r^i *c«.ny 
«n external circuit; 



t ' mi " il on th . ir tips; 

.xp ,,.7 t8r " in>1 POr "° nS b "" 9 — - « = « 

ri ,Xt,r °'" y thrM " h such 

«. .nc.p, ulaci „, CM1 „ , t their outer Jldej JM 

s. Mconductoc c „ ip „ lt> u t 

insulating adhesive w 

" ""tween the inner leads k • 

ieaas and being electrical 'v 
connected to tins * t • y 
t° taps of the inner leads fay wi res . 

inner l. a<fs i. tnSnnec than 
— « tn. t t I »«" i- .ucn . 

— — .1 r 1 " 1 ' - - - - • 

chip i„ , lt ., t „. lM(J frMt lncludins)! 

ltM : nn,r 1 vi "' • «h» th . t of . ' 

lead frame blank; 

terminal columns havino -h« . 
the >ead . thickness as that of 

tne _ead frame blank and be<n« * . 
. nd be * n 9 ^"orally connected to the 

inner leads and also beino - 

9 ddapted to be electrically 
connected to an external circuit; 

the terminal columns be-ro *< 

oe.r.g disposed outside of the 
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in . dlrectio „ ortho9enai to a thickness ; ; 

> semiconductor chin " 
°* cnip ls mounted. th* 

' the terminal columns beira 

™ lly th „ U9h th . . BC . p , ul . tiiij resin - 

th. tercel eolumis bei 

ternaUy «- 
at the outer sides thereo.-.- and . 
the ,e„ icontluctoc cMp n t tf hav; 

electrically connected to ti n « -v . 

° tlpS of the ^ner leads by wires. 

3 - The resin-encapsulated c<?o ... 

devices of ■ ^ semi «nductor 

uevices of claim 1 or 2 U h.,.i 

Md „ 2 ' WhCrein «»• 1*** frame has a die 

1" ; r° d * pomon ' — - 

inner leads and the die pad. 

4 - A resin-encapsulated csp « 

CSP ^Pe semiconductor device in 
«hich a 1-ad frame shaoed in 

e .,. h . in acco -^nce wi th a two-step 

etching process in such a m»~~ 

a manner that a thickness of in n er 

ieads is thinner than tn . t D , * n "" 

o. khe :ead frame an(j 

encapsulated w ich an encaosula- • - c - ea <, • 

' Uia *-5 resin in such a manner 
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that it is substantially the same as that of g 
semiconductor chip in size, the lead frame including: 

inner leads having a thickness smaller than that of * 
lead frame blank; 

terminal columns having the same thickness as that of 
the lead frame blank and being integrally connected to the 
inner leads and also being adapted to be electrically 
connected to an external circuit; 

the terminal columns being disposed outside of the 
inner leads in such a manner that they are coupled to the 
inner leads in a direction orthogonal to a thickness-wise 
direction thereof, the terminal columns being mounted on 
the surface opposite the surface of the lead frame on which 
the semiconductor device is mounted, the terminal columns 
having terminal portions arranged on their tips; 

the terminal portions being made of solder, etc. and 
exposed externally through the encapsulating resin such 
that the terminal columns are exposed externally through 
the encapsulating resin at the outer sides thereof; end 

the semiconductor chip being mounted on the inner 
leads by bumps arranged on one surface of the semiconductor 
chip, and the semiconductor chip being electrically 
connected to the inner leads. 



5. A resin-encapsulated CS? type semiconductor 



*ksw v: 
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^ice in w hich a Iead frame ^ ^ ^ ^ 

• two-step etching process in such . ^ ^ ^ 

of inner leads is thinner than that .f cne lead ^ anQ . 
wh,ch is encapsulated with an encapsulating resin in sue* a 
-nner that it is substantially the same as that o* a 
semiconductor chip in si2e , the lead ^ including: 

inner leads having a thickness smaller than that of a 
lead frame blank; 

terminal columns having the same thickness as that of 
the lead frame blank and being integrally connected to -he 
-ner leads and also being adapted to be electrically 
connected to an external circuit; 

the terminal columns being disposed outside of the 
inner leads in such a manner that they are couoled to the 
inner leads in a direction orthogonal to a thickness-wise 
erection thereof, the terminal columns being mounted on 
the surface opposite the surface of the lead frame on which 
the semiconductor device is mounted, the terminal- columns 
being exposed externally through the encapsulating r esin at 

« portion of tips thereof to serve as -e- m in a i 

' as terminal portions; 

and 

the semiconductor chip being moU nted on the inner 
by bumps arranged Qn Qne ^ ^ ^ ^ 

semiconductor chip being electrically connected to the 
inner leads. 
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«• Th, re S i„- e „ capsul>tea est t„. s «„,ico„d,=-o- 
d.vic. „ any of claims , „ 5 _ _ herein ^ ^ 

each have , „ ctan , ular ctoss . sec .. io „ al ^ 

?our r..p.cti». ly provided „ ith , firjt <urfiM a 

..con. ,„ If . ce . . thiId Jutfic< _ an<j a fMrth ^ 

««» „ ith on . Jur(lc , of rejMinin9 poftion ^ ^ 

haVi "' — th . t of th . le . a 

«»- b la „ k . .„ d th . tMra ,„ a fourth u f a 

• =onc.», sh . pe aeptessed towatd ^ ^ 

1 A & *i 



lead. 



[DETAILED DESCRIPTION OF THE INVENTION) 
[FIELD OF THE INVENTION] 

The present invention relares r-, « . 

on rebates to a resin-encapsulated 
»«cc„ duet „ d . vlc . c . p . bl . ot BMUno requiteBti)t f 

« *>=«... i„ t „. nute . c of a ; d 

miniaturized structure ,nw »u 

ructure and thus an excellent mounting 

efficiency. More particularly th* „ 

rAy ' the Present invention 

--eates to a resin-encapsulated semiconductor device 
lead portion is thinner in . thickne „ than , ^ ^ 



blank. 



v; 



6 
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[DESCRIPTION OF TM PRIOR ART) 

r.Jl U \ 5h0M °< • *.„ 

r.. i n-.„„ pjulat . d 

frame packaoel tk. w 

*age>. The shown resin-encapsulated se . iconduc . or 
5 device includes a die M w i„, . 

P 111 haVin * 3 — conductor chip 
1120 mounted rhpr*™ p 
thereon, outer leads to be electrical 
connected to the associated circuits i , 
fa _. H . "rcuits, inner leads m 2 

forced integrally Mith the euter 

1130 for bonding wires 

for .lec.ric.Uy connects, „. tips o£ 

leads -■«-•> he ln "er 

leaos il l2 to the bondi 

chip ii, 0 f the semiconductor 

C ^P U20, and a resin encapsulate th . . . 

U20 „ n ng tne semiconductor chip 

P o-ect .he semiconductor chip ii 20 f rom - * 
stresses , m external 

"«ses and contaminants. This res<n 

"Psulated 
aevice, after mounting the SMi ,. nR , 
device U20 semiconductor 

-«0 on the bonding pad 1121 «« 
encapsulating th. manufactured by 

in I ~ductor chip 1120 with ^ resin 

-resin-encapsulated semiconductor device, the numb er 
of the inner leads 1112 i* , " nun *>er 

mi of thes " ^ ° £ ^ b ° ndin " 

the semiconductor chip 1120 . And , rig< 

shows the configuration o' a monft1 

monolayer lead frame used as 
an assembly member of the resin 

device sh "^"-encapsulated semiconductor 

device shown in Fig. u a . Such 

-nding pad lln fer mounting the ^ 
— leads lll 2 te be 7 e — -ip, th . 

sem<- d ..-. • • • 1 ««»«"y connected to the 

-e. .ead ^.3 whicn is integral 
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»ith th. i„„. r lMd lm , nd , s Jdip;ed t<) ^ eiec ._._ > .. 
connected to tB . associ>ted ^ ^ 

d«m o.r, serving as . dam „„.„ ^ 
semiconductor device „i-.h th . r „ in , , n<j , ^ ^ 
support th. e„ t i r . laad frsm . 11J0 _ Such > iM<j ^ 
formed tr o» a „i,hl y condlJctiv . jucJ) ^ a ^ 

m «.„ . U o yl . co PP .r- b .« d . Uey by . pr „ sing 

working process or an etching process. 

Recently, there he, b . e „ growing d .m a nd fot 

mini.turit.tion . nd reduction in ;hickness ^ res< __ 
ene.psui.te,, S emi=on d uctor d .v ic . empiovin, le , d £r>m>j 
UK. the i.. d ftan , e Ill0(pa ., tic leid pack>9e) 
the incre.se o£ the number of of 

enc.psui.ted s.micon d uctcr p.cs. lec „ enic 

•PP.r.tuses ,r. „i„i at „ rlIad p „ 9rassively ,„ d ^ ^ 

" int.gr.tion s.micon d uctor d .vic. incre.se 

Pro,r..,i». ly . IhuJ , tecent rMln _, Bc . ptulited 

s^con.uctor pamcul „ ly 

P.ek.ge.orP., .„ d tMn qu . d n „ ^ ^ ^ 

a greatly increased number of pins. 

Lead frames having inne- 

9 lnne " leads arranged at small 

Pitches among lead frames for semiconductor parages are 
Seated by . photolithographic etching process, while 

-$ad frames having inne- i* a He 

9 mne. leads arranged at comparatively 

large pitches among lead frames 

..ames .or semiconductor packages 



tfitu v: 
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a „^. r of fin , iIm . r leadJ te be USM 

Pin. .„ , abricated by subJectin9 a Mank ot s - - 

working. *»-■«• 

fine mner leads will be desc-ibed k ■ 

C " ibed h «remafter with 

reference to Fig. in m 

rSt * C ° PPer * n °y or <2 alloy thin 

sheer 1010 o* * rm^u 

a thickness on the orde- of n ?c 

".ae. ot 0.25 mm (blank 

" ni "' P0 " ssiu " ««— « »Uiv. .,.„ t . 

er whe m «Jor surfaces of 
-h. thin fii m as shown of 

films a e "' th * P h °toresist 

*«- are exposed, tnrougn , mask 

Dat .» pn „ °* a P r eo«termined 

Z ■ """" b * * lamp . 

principal component is SE ,„„.^ 

Spr>y « "-n. thin ,„.. t 1010 

th " U ' h POrU °"' «* «- — ,n..t 101 0 not coatoc- 
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IS 



20 



in rig. 10d. •• 5k -' 

.v in , th. in „. r leads ef d . jltM sh>pM ^ - - 

„e„ of th . leM fr , M 
*y etohin, proe.,, .« 

»«h.d • j j »""«-pl«.d. Aft.r b. ino 

-X. d lr .ctio„ of th . thickness Jnd ^ 

co th. rh„. a "«e.ion. p.rp.„dicu2.r 

lMd 11M " °» — ««i»U. o, inn , r 

PitCh " « »»" ,M„ ,h..t X. .t C h, d 

both th. Mj . r sur , ac „ aj ««- 

«ch in o p„c. ss . lt is said . ' " dUrl "' 

u .-.„d-.p«. !h .p.. th« th. MlUK poasible * 

th "7" U - - - ~~ o, *0 t .\.„. o, t 

- — - «- «*. ,h..t. rrom th . .^^^ 
the outer lead having a suffic-enr «- 

above. Furthermore, the width of th. ■ 

. h . ° f the lnner ^ads must be in 

*he range of 70 to 60 Zm for .„--.... , 

the .-».■ «»c-..,ful „»r. bonding. „ hen 

«>• etching process as ill US r- a ..H 

in * a ~< lu «-^«d ln Fig. 10 is employed 

n -a^ricacing a lead 

a thin sheet of * small 

»»:u« ,. : 

10 



OS 
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-n.r l.,d, , re foraed by etcMn9 so tha£ t ^ " 
th.r.of , r . „ rin „ d „ , pUcB of o ^ 

— ~. r.c.nc „ nl . tur . „. iB .. ne . pMUtM 

Se " i "" dUCt ° r Pa "'" X..., .„.„,.< ,. 

Pitch., in th . range o£ 0 „ u M o ^_ fj ^ 

„„«„ . tam is fabiicited ^ ^ 

Klth,t *" d -™ 1 <"» -V -Pp:i.d th.r.c. in 

«- ptoCMS „ includins ^ ^ 

«nd . c hi p „ountin, proc . JS Aecordin9ly> cher> ^ ^ iiMt 

to th. reduction of th. thiekne „ of ^ ^ ^ ^ 

enable the fabrication * 

Cic.tton of . mlnut . a „ d fr , m . hivin9 tii>< 

l..d, .„,„,.„ , t vtry sm . u pit=hM by €tchino _ 

An .tchin, „ ethod previogsly prppoMd ^ evtt=oM ^ 
"fficuiti., , ubj .«, . thin , h .. t „ ^ >tewnj _ ^ 

^ ' U " »— »t tn. thic k n.„ of. portion, 

°< tn. tnin ,„.„ oorr„pondi„, to th. i„„. r lMd , ef t „. 
«<. f,« h„ h.if .tchin, or p„ ssin , to ,„„ th . fine 

i-n.r n y .tchin, .ithout r.ducin, th. .tr.n,th of th. 

ou«r l..d.. »...,„. proble „ s , rli# in accutacy ^ ^ 
.»b.., u .„ t P..OC... „ h .„ tht ieja ^ ^ 

"=*""' •'"- th, -.hicn.,, of th. portion, 

«rr., ? o„di„, to th. i„„. r illd , ay pr . sjin9 . exiBpi> _ 
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15 



20 



25 



the Sm oothness of the surface of • - h . , 

OI plated a -ea< 

««.,... and . di „ ension>1 a 

ccurately for bonding an<j 

Pl.te-sun, P"C«a, Bust b . . '"° a 

fabricate, "P«»»d twac. ■.«.„, the , 

»p- a pu«. Mkln , PIOees , twic> ; — v - 

toe thin sh.et eorr.,pondai.o „ th 
l«d« is r.duc.d by half .r-K, 

~« to .„ ' b "° r * SUb3 «""' ■■»• «M- 

*** th . lead frai „ e ' " e U " 

incrioate. Thus t( ,,. "°" P'oc.as 

- «. y« b. P " ^ Pr0P °" d — 

yet oeen applied 
Meanwhile, there has b..« 

i Cn and lnc ;; a :;;; n j ovin < - - 

-l C o„ ducter packa $e as ln — — e„ cy of . 
^niaturized or •*•««*..« apparatuses are 

-h : s r r a9e) is ~ — - —at. 

" SUCh a ~nn., that its si2e 
substantially equal to that o* eh - 
rep , tne semiconductor chip T h. 

CW the 'ollowin, advantages, 
i.' First, where the nu:nbe- a * 



«»:**< v: 

12 
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*• that of qfp (0 uad riad Pa-kaoe, 

Pack a „ | Package) or EGA o a:i ~ gtM 

Package,, the csp rema-kabi. 

hunting area as e -^-kable reduction in the 

"9 area as compared to the QFP or BGA> 

2) Second, if tne csp 
S size, the CSP is • * 0?? ° r 3GA in 

or BGA ^ " e mn — ^ OrP 

i- «• - or less when considering ^ 
or substrate, and the pin number . is ^ > 
outer leads are arranged at a pit ch of o 5 nun ' 6 
-ads need to be arranged at . ^ , f °" 5 "" 

F-tcn or 0.4mm or 0 3 mm -~ 
increase -v,« j to 

ease ^ he Pin number, bur -sic ^ 

anting the 3 -* <««e»lty 

the semiconductor package at . hioh 
productivity. Generally in fah . 9 * 
=he out.- leads a f ^««». th. QrP in which 

the m " " " 8 PUCh ° f - or less 

^ maSS Production of the Qr? ne - es£a _ 

increase in , "e.essariiy involves an 

^ lt ^ ~— »»• P— «- u 

*~ ^ th . .1 J KS ' """" «•-— . «. 

. en at the p in number in 

ox 300 pins, solder bumos are 

m Ps are incorporated with clarv* 
depending on the temperature cvcle - h . d 

v - 6 *" ' ne dimension of -he 

BoA reaches 30 to 40 mm, , u „„ ... 

•«-.•• ^har an upper limitation of 
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the pin number of the BGA is 600 to 700 oins e . 

* " S ' ° r 2 - -TICS 

1000 pins, m tne case 

6 CSP ln w hich externa 
terminals are mounted in the shape of two a- 
-» y on th. b , ck !urf .„ of csp _ pit=; _ M ^ ^ 

•«.rn.i tecmlnals ca „ fce incrMsea ^ ^ 
conc. pt , of the B5a . Mor€eveii ^ csf _ ^ •■ 

r..!o» ,old.rin, c.„ b. p.„itt«d. ^ ^ 

• 3, Third, „ col ^, rea „ th . 0Fp k ^ ^ 

• « in .» interconnection a e„,th. . na tnus lesj 
P«~«. cp.cit.nc. a „ a the _. eby short ^ 

«p „.«„, . , hertM , d intercenneccion 

«v.n t .,. eil ,. AccoMingly _ u ^ 

th . ; "° U " tin ' - — • «• b. n.rrover in 

~~n.i Pitch v„.„ ce „, ia . rin , , 

Thus, th. present invention <• .<„.., ." 

-* * lme<l to provide . 
r.. 1 n-.„ c .p. 0Ut . a Mmic „ auctor d>vje# 

-ni.turir.tion .„d i„ c ....,. a ..^ ^ 

[H£ANS FOR SOLVING THE SUBJECT MATTERS) 

A resin-encapsu^roH 

■ ated "^conductor device in 
accordance with the o-e«— - 

P-eser.. invention is a 



resin- 
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*«. .h*- „ accord.nc. ulth . tuo .„ tp ttehins pro=ess 
» . »a„„.r chat . chictne „ of inner iMds ^ chirnej ^ 
«-« .f th. lead fr _ and wMch is e „ capjulated witfc 

«... th. i.. d f „„. includin , : lnner u>d 

»«- «.„, and baing intaglaay Cdnnected co ^ 

:.t;t to an - — — 

°" »»i«„ au = ter chip x. . TOUnt . d , t „. 

co luBM h . vln , temlnal portions arranged .on .hair 
«P" th, pottions being ^ j3id>r _ 

«P— a.t.r„. 1!y through the encapsul . tin9 r#sin >ueh 
t".t th. t .r» inal column> m expos>d 

«- .r.c.p.„ 1 . tin , r . sin „ thelr outer jidM 

semiconductor chiD at ire . * 

-P « its surface having electrode portions 
(Pads) being mounted on the -nrpr i „ 

whe .nner leads by means of an 
insulating adhesive, and the -'ec-od* 

..ec.ode portions being 
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•Lctricmy conn.cted to tips „ th . in „, r by ^ 

»«..v. r . . r e 5 i„. eneapsula « d semi „„ ductor devie> ^ 
. aocord a „ C c „ it h the p „ Mnt invMtiM ^ ^ 

enc.p, ul , t . d csp typ . _ leo „ ductor devic> ^ ^ " ^ 
' — shaped in accordan „ ulth , ^ etcMn9 

" • th.t . thickness of inner 4j t ^ 

«« of tne laaa frane ind ul)lc „ ^ enc . pjul>ted an 
.nc. P!ulatlng in such ^ Mnnet ^ 

•ubst.ntl.lly th. sa „ e as th.t 

tnat ef « semiconductor chio in 

site, the l ead frame lncludi • 

* " ne * -Leads havmc a 

e-tnsl col™. h4vin , the mm chickMM ^ ^ ^ 
«< dl.„. and bei „, inte9rany connected ^ 

tnnet le.d. and alst> „ 

a "ipieo .o be electricslly 
~.d to an .„.,„., circuu; terBiMi ^ 

" h "* C ° UPl ' d " - *~ 4o . direction 

" -icondoctor chip u 

»«unt.d. th. t.r„in al „ lu „ ns 

oe-ng exposed externally 
through the encapsulating resin at their 

Sin « their outer sides; the 

semiconductor chip at its 

* hSVin9 eIec -"-^ Portions 
•Pads) being mounted on the ,„ 

the inner leads by means of an 
-nsulati.-.g adhesive, anri . . 

a "°" the electrode portions being 
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^ tips of the inner leads by wires. 

In the resin-encapsulated csp tVD . « ■ 
devices ac - >P semiconductor 

as described above, the lead frame has . d<e 

5 and the semiconductor chio i, 

th., P " m ° Unted in suc » a manner tha- 

their electrode portion, <. 

— « «. «. r * itans " bet - - — 

^ r urthermor ., , lelin . e „ capsuuted Jraiconau 

" ,C " Id - n " <» P«»nt in v.„ tlon u . r „ 

«nc. psulated csp type seniconauctor ^ • n- 

;r sh * p - a in -~- - • — P . teMn , p o 

in a manner that a m< i. p " s 

" a thlc *ness of inner leads is tM«n. w 
that of the l- arf , thinner than 

lead frame and which is encapsulated with an 
encapsulating resin in sucn 3 ^ *" 

sucft a manner that 

»«. th. ,..«. , •««c,„< lu ctor chip in 

-— ~'".r. rr. r, - ■ 

° "«me blank and b#in« <~ 
inn., , integrally connected to the 

te ..h ick „ ; n et in * — 

wise direction the-eo' 
terminal columns being mounted °" th « 

•«-"t.d on the surface opposite the 



'"-'ace of th, le . a IIame 

i* mounted ,„ ""conductor devl 

errenoed PO-o- 
«r.n,.d on t „. ir tlp „ ^ terMn ^ •»».* 

solder, etc „ * Potions being a>ade c 

C ' and ex P«ed externally - - h . a . 
5 •»«P-l«ing resin such that th " = " 

exposed external —terminal columns ar, 

externally through the encapsulate , • 
outer sides- th. , rating resin at their 

*aes, the semiconductor chin k., 

P bei " 9 on the 

* Bun >Ps arranged on 

semiconductor chin „ ° f 
D , the "miconducto- h - 

eIe «rically connected to the i * ^ 

te a the inner leads 

A1S °' * "^"-encapsulated semiconductor dev 
accordance with th« 1Ce in 

the present invention is 
encapsulated CSP tVDA e . * "sin- 

^ type semiconductor device 4. w 
frame shaped in aceor#f " ln Which a lead 

K in accordance with a 

a manner that . th . „ ' etCM " 9 

that a thickness of inner leads i s thJ 
of the lead frame and ^ " -an 

encapsulating resin , " enCa P^«ed with an 

* resin i n such 

substantially the sam. * "'^ U is 

*jr tne same as that _ 

tn. u.d - r . m . , '^conductor cMp ln 

~ rame including: inner i ^ 

ermine! cow, havi „, le " "d 

— c„. bl . nk .„/. ;; 7— ' " - tn. 
-de e„d alao b ln ;"""" "~ » tn, 

— «- t o .„ — / 

h_ . *•* ^ ne terminal <-«o ... 

oe.ng disposed outside o* w columns 

• ". inn,.- Jaada S „ , uch . MaMr 
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to , i c tol! .„ lle dir . etion htro; -™ 
bain , mou „ :M on the joitae< o?posite 

' » — .«-. t„. te^.a collmns hivi „ s tetminii ^^^-^ 
—n,. d on th . ir tipj; t „. t>iBinii pettieiij ^ ^ 

«c.„,a y tbrou ,„ the .„ c . p . ul . sln9 resio >t ^ portien 

tH„eo, ; the semieonauct „ chip fceing atmM pn 

by bu „ p , , rr .„ sM ^ f ^ 

th. ,.„ iC o Mu =..o r chip bein , elec:ricsny cQnnected 
inner leads. 

in t„. t ., i „.. neapJulated „ p cyp> paei(i9e _ inn ^ 

«-. «-. hava . r . ct .„ 5ul , r c „ ss . sectienai ^ 

, our , aces r ., p . etiv . ly pcouidM ^ 

surface, a second surface a 

-race, a .hird surface, and a fourth 
- tb . fir „ surf . ce beins ppposite ^ second 

•vln, . concave sh . pe dep . es5ed tpuard ^ 
inner lead. 

Meanwhile, the CSP type S( . mi ^ 

ype sem *conductor devices as used 
herein generally means r»*,« 

resan-encapsulated semiconductor 
aevices encapsulated wirh 

w «n an encapsulating resin in a 
manner chat each of -k^ 

-••e resulting structures i S 
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=ev ic r?r or " in the — ~ sa . ieoMUC :;.. 

lce ln accordance with -h*. 

pres,nt in «"= • 

Cup ls „ ountea 0 „ tJ|# inner 

5 arranaed o„ one sucface y °'-' r - os 

»ce of th. Mmconduccor chip. a „ d ... 

semiconductor chin 

Cup and the leads ^ el 

f EMBODIMENTS J 

Embodiments of the 

-d«v<i M • H * ated semiconductor 

"vice m accordance with rh<> 

de S , ibed with r / P " Sent *~»«« -"I no. be 

with reference to rigures. i. First , ■ 

embodiment is shown in Fig> . 3 

view of che 9 ^ " 8 "—actional 

ac , r , —encapsulated semiconductor device 

ac.ord.ng to the f irst embodiment of the B 

Fig. lb is a . P " Sent inventi °"- 

-ads tak . a "~ of each ,f the inner 

a cross-sectional of each , , 

eaCh of ^rminal columns view taken 
-long the i ine ai-B2 of rig. la In p . 

—ral loo de P i cts a re in ^ ^ ' — 

device no "—encapsulated semiconductor 

' 110 a semiconductor chip, ,n .^-^ 
(Pads) «Cw.rode portions 

'P«asj, 120 wires, 130 a 1*** * 

frame ' 132 ^ads, i3l Aa 

• ^rst surface, !3lAb a seconri 

second surface, 13-Ac a rs< -i 
su-'>-„ , , , . . , c a third 

u --a.e, l32Ad a fourth s yr *a- e 

-e. .33 terminal columns, i 33A 
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terminal portions, 133B sides, U0 an 

150 an insular encapsulating res-.,, 

insulating adhesive, and 160 a ~ lB#ft ■ 
In th. -enforcing rape. 

ne "sin-encapsulated 

r -«te 0 semiconductor 
according to th. *■ tor aevice 

9 to the f lrst embodiment » « 
5 110 _ 6nt ' a semiconductor dev - e 

° 1S m ° Unsed i" a manner that the 
of the s . m - Electrode portions i- 

the semiconductor chip Uo are . 

inner leads The , ""^ between th. 

?he »«»conductor chip X10 ls eleer . 
connected to th. electrically 

to the second surface 131 Ab of th. r ■ 
inner lead 131 Th. i P ° f e * Ch 

"1. The electrical connection of th. 
encapsulated . the re sin- 

l«.d ..wconductor device loo to ,„ 

«~" .. .chi.v.d bv „ ounUn , ~ 

•Ph.ric! solde- ' . P ° rtl!>ns <* »•«- 

"> » prmted circuit substrate Th. , 

«* «r,t m ^ mnt is >- to 

»«d „«. 1J0 „ " -Hoy. 

««. the le.d free,. 130 he. , 
• thickness sneller then 

«— 1 XM . 0 .„ bars ; t - n <>««- ». 

«=«P.ul. tl „ 9 with . resin Mo ** * d "" w "« 

-•»». processed = ,UhOU ' h ch « »— 

P ocessed by .tchin, t . have , 5hapc 

64 is used in om . in Fl 9- 

. — s embodim«»-<- - K _ , 

»«t.d to such , sh.p. *" 4 "~ " ~« 

*- - — =«:;, ;:r;.ri:: - - — 

- 31 • thichnes. « <o;„ .„,„„ 



-•»:!»< v: 
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the portions of the i—h * 

the lead frame other than (h . • 
131 have a r hie .u the lnne - *«a 

thackness of o.lS » cor-esoonH- 
thickness of the , •'-••Ponding to . fc 

the lead frame blank. The tin* * 
leads have a °" t>,e ir >ne 

a -me pitch of o 12 m _ 

5 increase in tne ^ S ° M thieve a 

the number of terminals f or s . • 
devices Th„ semiconductor 

** mAc »nd 131Ad hav. , 

c or the associarari < 
~.p.= tiv . ly . This structure . xhiiit5 " " — 
«-«.* th . aeco „ a ■ •»* «»„, th even 

6B is . c b0nt,1, " >Urf *«' «. ".rrc-. 

«-« . « 1 c ;:-—" — -h t „. lln . 

— - ; - *- - «— • 

wo cause twistino in *w 
»». " th. lBB . r "» 

dir . ctly th . • » 



»:s.*« v: 

2< 



6e "». th. x„ n . r leads 13J ar< 

° ** !h ~" 1" « 9 . Sclii,.. T1WI , .„ 
.»« u„„. c .„ ary £or the , • 
"c apsulited seniconductor 

— — ,. a f ;j;. : r ;t;;;T Ihip 

El-22 shows th. i- } ' the iine 

* Une to b « cut by a press. 

A method for the fabrication of. the resin . 
semiconductor device will fc "^encapsulated 

s -n in Fig ;; a u now be de — - — ««t. 

a» etching and f m h ^ ^ * 

— >V a cutti UnneCCSSary " - 

°y a cutting process, is 4rr , nfl . H . 

thin ^ps of the , 9 d " * mann « '"at 

or the inner leads ar» 

Moreover, i- tne . direCted hardly. 

a* tfie inner leads i 

"'Vln, .,«„«,. ' -'-ice 

Then, as shown in Fi<j 5K ,w 
elec-ic.li e^ctrode portions are 

e-iec.rically connected to th. 

the tips of the inner leads in 
°X wires 120. Subseouentlv 

• encapsulation is carried out 

25 



With the convention.: «nc.p Su2 ,-in„ . . 

•• »«• SUC .„ ,„ c . p , ul , tio „ wi;h . h> 

. < oj-n " — — 

cu.c^ng. Particularly r h «» * 

• etching of th* I***,* * 

* w£ tne lead frame results i« *w 
t<me ThA . its ln th « saving of 

t-me. The dam bars 13* 

lead * P ° rCi0nS 13? ' of the 

lead frame no as shown i„ T ia 6 a 

r— • , 9 * 6 are "moved. Next 

ter, inal pertien m 

outer surface of .. rh "ranged on the 

of each terminal column to fabrics-. - 
encapsulated semiconductor device Th 

-rves to facllitate " e te ^ inal — 

oonn.ction of th. 

""■*»»•«" .-ic.n.uct.r d.. le , to „ 

bur h an ext «mal circuit 

" ao " not »•« «. o. .„.„,„ 

to Be are Cross-sectional vi. 
-pectivel, illustrating -f ^ J"* 

P ocess for the lead fraiM . k# ■ " ^ 

---st embodiment shown i n 
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Flg - 1 - In particular, the cross-s ee r,„ , 

8a r« q sectional views o' r«,« 

8a to 8e correspond to a cross sec-ion , „ 

**g. 6a, respectively. ln F ,„ . a 

reference numeral 810 d* ^ the 

5 -OB resist 10 d6n0teS 3 l6ad "~ .20, and 

resist patterns, 830 fir., 

° Penin9 ' 640 "«•»- 
first concave portion, 860 second 
Portions, 870 flat «„ , concave 
o/w nat surface, 880 an 

• »1A tips of inner > . «ch-resistant layer, 

or inner leads, and l3lAb second ^ 

respective^. rir „ , 

y po-assium dichromate as a s-n«<^- 
bot ., surfsc , s •« i. co„. d 

"oy and „ avi „ g . thicfcness 

ksmg desir** gui °- 15 nun. 

* aesired pattern plates 

HAdtes ' the resisr fn. 
Patterned to form resisr *" 

m resi « patterns 820A » n n 
«-» op.„ in , a30 « «« —in, 

<«~ T 1".;; ;:*:::: 830 1 ~ - - - - 

• «b,e, u . nt proe.,, xbe seco „ a ' ' - »» «• 

" ° ! the inner leads s ,„ 
par-i.n * topology oene.-ated by , 

P«.l.lly th ln n«d portion by .„„,„„ ' 

w / evening xn a e . ( K^ 
P "cess can cause hi„ Qrance , -Sequent 

nc e in a taping process or a 



•»:»»< 
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P-o=. ss for f iJti „ 9 th . lMd fr .„.. n ^ ^ ^ 
« b. . cch . d n .. dJ „ be suf;icienuy isrge uithouc ^ 

"P» the inner lMd , IhtrMft . ri both j rf ^ 
' 1«- (.-. bl.„ k M fermed wu „ ^ rMiM pa:t>jnj ^ 
«ch. d . „ „. (<rrlc chiMide ^^^^ ^ ^ 

" mper " u " °' " :c " • "»y ~ o. ... k , /CT2 . 

Th. «=M„, proc... temi „ at . a „ pojnt o; ^ 

ourf.e. h.. . d . pth „ eorr . spo „ dl „ g „ 2/J of ^ m ^ 

°t th, le.d frame bl.nk in,. 8b). 

Aithou,h both s „r,.ee. of th. l.. d fr .„. bla „ k „, ^ 
.Wt.„.o u , ly .«„.„ ln the primary etchinj ptecess _ ^ ^ 

un n .c.... ry „ simulc . neously ,„„ ^ surfaees ^ 

«th th. r..x„ p . tt „„ h . vins openin ^ ^ i 

on .tch.„t „ lutlon . Jn tMj e m# t|>> 
Ptcc. t . ralMt , d . fc . r eBtsinin9 ^ ^^^^ 

depth at the etched inner lead fo-min„ ~ 

° ro - mi n9 regions. The reason 
w "y both surfaces of the i.. h * 

" e lead f-ame blank 810 are 
simultaneously etched, as - « »w 

S * B thls embodiment. is to reduce 
the etching time taken <n , 

-n a secondary etching process as 

described hereinafter. 

*ne total time taken 



•or the 
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primary ,„„ secenaiI) , etchlng ^ ^ _^ ^ 

»"»« - the c„. of .renin, on ly on . p , ^ £ 

Subs.„ u .„t ly , t „. sutfaee prov . aed wi;h ; 
an .tch-r.sist.nt „ ot _ TOlt ^ ^ 

. Ly« e»o so ., t0 £m up th# first # ^ 

cover th. resist pettern 8J0A ,ri,. 8ol . 

I« —cesser, te „„ th , 
over th. .„ ti r. portion or the s U r:.e. previa wlt „ tb . 

~ """" " " >"« " «■» «• 

e ch -r.Si.rent i. y „ ,,. be ovet ^ ^ ^ 

th. sorr.e. f »™. d uitn the M „, tecejs 

" coet th. .t= h -r.sist.„ t i. y . r ... enly ,„ ' 
Port^ nj ^ 

«ch-r.si, t .„ t a . y . t ... M , e „ ployM ln tMj embMiTOnt 

» .n.u-. olllW . „.„. , ult , blt _ rMijt>nt ^ 

°' — —ion en, r .„. lni „, 

etch-resistant layer fiao <. 

yer 860 ls not limited to the 

above-mentioned wax, but mav » ' * 

ay be a wax °' a UV-setting type 
Since the first recess 850 e--h*H ^ 

e^ned oy tne primary etching 
Process at the surface fonred . h 

°-*ed w.th the pattern adapted to 
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»«. «*. layer , M , it is noc 

«* roiw„, ,. cond . ry etehinj r 

««W .. t h . lMd ^ £of sewnd ^ ~ - 

Proc.,,. th . reby . nabu „ 9 th . jtcond ecchinj 

CMKtM WM1 « ' Xt i, ... 0 

• n spriyi „ g pressure _ fM ^ ^ 

o-. --v.. „ tH, ,,t ondsry t:chin , process . 
.P",in, Pressure ptomotes th . p „ sr . sj of 

r - - — - - - - — — . j 

«eh.d .t it. , urf , c . forlM(| 

h ._4. first recess 650 

z: ' ,,ch * d 6o -" » 

tiP» »0 of the i„„. r ,. M , ,„ 9 _ (<) 

The bottom surface 87n ~# 

e 870 ° f each "ces, formed by the 
Primary etching process and parallel to th. . 

p railei to the surface of the 
l«ad frame is flat. However h«,h 

ever, both side surfaces of each 
recess positioned at oddosu. ^ 

"HPOSlte Sides o' rka 

. " °- the *°-~om surface 

B'O have a concave shaoe 

•P« depressed toward the inside of the 
-nner lead. Then, the i ead * 

iead frame blank is cleaned. Afte- 
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completion of th » m 

the cleaning process, th . . 
layer 880. «„h , ecch -resis- a .- 
, and res "t fil ms (resist 

T , u ;" ;•;;;<;« 

etc , • ' at * Pitch. th. 

~r:::,:r d in uhicB - Be — — - 

generally called a "two-«r^ 

«"» etching me thod • etChi " 9 meth ° d "' 

9 method ls advantageous -• „ - K 
• -'^eness can be obtained 9 a desired 

^ricate the lead f ~ t?IOd - 

iead frame 130 used 

f ... Wta . . d "- r " =' «ch 

« », 100 * ana . tip ol . c ; or - p — » • 
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25 



of about 30 I* and a lead uidzh 

to form inner leads havina a ' in .„ 

9 3 * lnene « corresponding to an 

«. f „ lnn „ le , ds havini a further - _ 

xn th . c ... „„„. twjtln9 of inner 4 

~« „ th . ,. btlc . tiB9 ptoeesSi ^ ^ c 

.TIT the ~ ion - «~- - -» 

• conned, e ^ r ^ , 

. ..... „, .. „ 0 „ ninri9 . , e 
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off. Moreover Fir, u • 

*< Fig. 7b is a cross-sectional v<ev ... 
along the l ine C li-r? 9 w w ** 

and the l ine £n . E21 in 

shows a cutting i- ( — 

.c=ord.„« „ ith . 3i , P-*— * 

5 * H cess ' unnecessary p c — , 

J are cut o** ^ - 

in 6 ., . « inf « »""P« 

y "ssd, as shown in rig. 6cf"ii «• , 
--.inforcin, - SD . , " S "" lla "y. the 

' " ".d in th. ess. „, , . 

~, i„ . ^ 

9 ' ap * •"•ch.d thereon. Also th. 
semiconductor chin • counted 

chip as encapsulated with . - resin ln 
condition where the lead * r * 
the lead frame still has the tape • 

tip 131A of each inner lead o' rh. . 
in th. • ' lead fram « used 

m the semiconductor device of this *< 

cross-s.«< , embod ^ent has a 

'-033 sectional shape as shown in Fig . 9(J) Thft . 

"as an etched flat surface (second s V " 

« width *i s-oh-1 ' 13lAb WhiCh h » 

°th Wl sightly more than the w ic! .K k2 Q , 

surface -k. w • f *" °PP°*ice 

»-«.ace. j he widtns Wl and bj , w 

... • ' abOUt :0 ° ^> more than 

-he w i3ch w at the central oo~. 

PO-.ion of the tips when viewed 
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tip of rh« Ja -s, r .-)e 

01 the inner lead has a 

— « „ iae , urf . eM T ; t ; » -p. -v., 

1S end ' although ei-ho, , 
the opposite 9 ea.hei of 

Pposite surfaces of the tip 135a 

e-iect.ically connected to a 

to a semiconductor eh<n / 
^ a wire 120A or - P ( "°" » hown > 

- - »»: :,;r rrzr- ••• - 

i9-s»» a reference numeral 13iAh • 
etched flat surface .... 13Ub de P ic " an 

surrace, l31Aa a surface of a l- arf , 
and 121A and 1213 ree " f * ame blan *< 

21B ' res P«tivel y> a plated potior r 
«se of Fig. 9 (ii )a « h . P°-^on. In the 

' i,a ' tnere " a particularly -x«n 
bonding prooertv , w excellent w ire - 

property, as the etched fi at sur , ace 

roughness. Fig 9 (iii, .„ " 0t have 

^.Sfni) shows that the tip 931c ft , w 

-Hustrated in . ig „ ^ ** ^ --cess 

-P. in this ca^e h " """^ <° 3 ~ d -or 

-P «C of t ; " ^ — o< the 

or the inner lead a^e M«r ^ 

— th . t ln . directi ; at - but ■ — 

^c k „.„. In addUien ' - inner Ie . d 

— ces of the tip 931 ; r ; ' " b ° th ^ — 

°' SUrfaC " °< >ead 
*' th€Se SUrfaca * ^ve an inferior w ire ba „■ 
P"PTty as compared to that o* th -"-bonding 

th. first embodi °' 

"ip 9310 c 531=- nhr • ' lnner Ie ad 

w °* S31s " obtained by 

• »«-.. . p..„ . nd t ,.„ ty ' by 
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pressed surface of • however. « 

"ace of the inner lead tip < s no- #, 

Thus, .he w ir e-bondi n g cn ei-h- , 

opposite surfaces a, * ° f che 

Iaces as shown in Fig 

5 often results in an ■ " 5fiv;b 

in an insufficient wire-bonding stab<K- y an - 
. * Problematic quality. and 

" • «o ss - seccional view ia b * d - 
the -..,„ . «««-«t»i>9 » irodifiction to 

-««-.»e.p M l«. d ,„ leonduetor ae 

d . vic . in ; y - - < h . 

view when viewed 
iCe ' Fl S- 2c(l) i s a 
semiconductor device, and *a 2 b i ' ^ °' ^ 

of a - • * * cro «-sectional view 

a terminal column taken at a oos-on e 

«" Une A1-A2 of r- "desponding to 

or Fig. i a 

«». .»*o d i„. nt ln " ai " e " nt <"« " «* 

nus ' w "en mounting the 
encapsulated semiconductor devie " Sln - 

--«"bu-ed e. k ' * S ° lder iS u »»—ly 

— bu.ed through an opening 13 3 c ~. . 

d --ce 10 0A of this mod^ ica .- ^ — conductor 

--ca.ien is identical to that of 



Kin v . 
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thS fl " C -bocU^ except for the • 

A resin fi ^ tCrminai Portions 122,. 

'^"-encapsulated semiconductor d . • 

accordance with » . device i; 

ith 8 sec °nd embodiment win „- 

Fig. 3a i s a cro „ 111 " Cw c « oescribed. 
cross-sectional view of a r««< 

5 semiconductor device accordin P-^tec 

according to r 

ri 9- ^b is a cros, ^ enibod ^er.-., 

* "oss-sectional view of « 

=».-. BtltM1 view « *.X, is . 

Un. „-„ „ „, 3 ' ..on, th . 

or r ig. 3a. i n FiQ , 

10 depicts a resin reference numeral 200 

resin-encapsulated semiconductor devi 
—ductor chip, 230 a lead f _ " ^ ^ > 
2 ^ a f irst surfac a - C ' -er leads, 

• surface, 23lAd «!Ac a 

' 23lAd * fourth surface ^ 
columns, 2 33A t*r™<„ , 3 CeCT >inal 

J/ * terminal portions 

— «. «* . WMndueto , y ; - « - «»< 

*"»>« th . t t „. ,„ h 1P "° »• — «- in ,ucn . 

the insulating adhesive whii. . 
Portions 2H are Mrr ' Whlle th « electrode 

are arranged between *w 

— -* ; - «. - 



25 



- - - - ,» . >•» 

• » inside. The electrode 

-*»:ss« v: 
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Portions 221 are arranged between the inner leads 231 a~ 
die pad 235. Moreover, in the second embodime .,. 
s-ilarly to the case of the firs, emood.ment, electricaI 
connection of the semiconductor dev iC e 200 to an external 
circuit is achieved by hunting the semiconductor device" 
200 on a printed substrate by terminal portions made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns 233. m this embodiment, a conductive 
adhesive is used to adhere the semiconductor chip 210 to 
«*• <i. Pad 235. and the die pad 235 and the terminal 
columns 233 are connected by the inner leads to each othe*, 
-hereby dissipating heat generated in the semiconductor 
chip through the die pad.. Also. the adhesive 2S0A 
necessarily needs to be conductive. However, where the die 
Pad and the semiconductor chip are connected together by 
-ears of the conductive adhesive and the die pad is 
connected to a g reund line , u pessible _ te ^ ^ 

obtain a heat dissipation effect, but also to solve a 
problem associated with noise. 

Similarly to the lead frame used in the f irs t 
embodiment. the lead frame 230 used in the second 
embodiment is made of m niccel-iron alloy. However, as 

have the die pad 235 

paa 235 and the inner leads 233 having a 

Sickness thinner than tha- o* 

tna. o. the terminal columns. The 
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t.i.m.1 colun , ns ,, ch have t thickness of 0 ,. ^ ^ 
lm " lMd * """«" « • o.« ™. J..-.*' 

— «»„ e aem , nd for th , incr , aa . d term . n>J BOT)tr of ^ 

..^conductor device. The S eco„d surf.c. 23:a S o; .... 
inner lead i, fl .t. such th . t is « >sy co ui .. e . bonfi 

third end fourth eurf.c.. 231Ac end 231Ad .!,„ „. ve , 
conc.v. ,„.„. tow>rd injia# e( ^ ^ 

1— . This .true.ur. .dibits . Moh .tr.„,th even tn ou 9 n 
the e.cond fee. ,„,„ bondin , n> __ row 

the f.bric.tion of t h. r.,i„-.„ c , piul . t . a s , miC o„duccor 
•"vice of ch. second embodiment is C .„ 1M ^ . n 
eccord.nc. vie . ub . t .„ u , Uv th . „„. ^ ^ ^ 

the first embodiment. 

For .,.mp le . in . „odific..ion to th. resin- 
.nc.p, UJ „, d ..mfconduccor device 0 , ch . ,. cond >mbodim . nt> 
« »P.nin, 2330 i, forced on th. tip of e.ch t)nlul 

"3 x. th. modific.tion to th. first-.mbodim.nt. 
Th. op.„ in , f. protruded ,„. r „ my ^ 

«.».M0 such th.t th. tip h.vi„, th. op.„ ln9 s.rv.s 
the terminal 233A. 

A resin-encapsulated semiconductor device in 

accordance with a third »*k«.-i- 

tnird embodiment win now be described. 

r *9- <a is a cross-sectional 

OMl view of a --esin-encapsulated 
semiconductor device in acco-dan,-. k 

"O.dance with a third embodiment. 

and Tig. <b is a cross-*.,-. . 

sectior.ai view of an inner lead 
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taken along the line A5 . A6 of ^ <a ^ ^ ^ ^ 
a cross-sectional view of a terminal column taken along the 

11,16 B5 " B6 ° f 4a ' In «». a reference numeral 300 

depicts a resin-encapsulated semiconductor device, 31C a 
semiconductor device. 311 pads. 330 a lead frame. 331 inner 
leads. 331Aa a first surface. 331Ab a second surface. 33lAc 
a third surface. 331Ad a fourth surface. 333 terminal 
columns, 333A terminal portions. 333B sides. 335 a die pad. 
3<0 a encapsulating resin, and 360 a reinforcing resin. 
Unlike the f irst or second embodiJj)eRt above> ^ 
semiconductor device 300 in accordance with this third 
embodiment includes bumps 311. Tne bumps 311 are mounted 
fixedly on the inner leads 330 and electrically connect the 
semiconductor chip 310 and the inner leads 331 together 
Similarly to the first or second embodiment, electrical 
connection of th . semiconductor device to an external 
circuit is achieved by mounting the semiconductor device on 
a printed substrate by terminal portions 333A made of a 
semi-spherical solde, and arranged on the tips of the 
terminal columns. 

Similarly to the lead frame used in the first or 

second embodiment, the lead f,,.. 

lead frame 330 used in the second 

embodiment is made of « 2| nickel-iron alloy. However, the 
lead frame 330 is shaped to have th . t4p , 532A c , ^ ^ 
leads having a thickness thinner than that of the terminal 
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-»-».. « S Ho„„ in figs . 6 , a „ a 6fc . 7fte te . minji c ^ u __ 
333 equsl „ th . lead ^ ^ 

r.».ini„, pottions other tipj 33is ^ ^ _^ 

inn " « ' Of 0. 12 th « reby 

semiconductor device tk b " 

aevice. The second surface 331A5 of ea-h 

"» "ix. .„ d fourth autJ , ces J31Ae 4M j3iAa ^ 

th. /.briction o, th . .-„ in . en „ psul4tea 5emeonductor 

.==ord.„c. „ ith , ub , t . nti . ny th , jjme p m ^ ej 
th. «r„ — .,„ pt th « th . s .„ ieo „ ductor 

"°7 ,d """^ °" «« '033C U „ by . nc . psol4tlen 

with the encapsulating resin. 

for example. i n a 

roodzfacation to the resin- 
.nc. psua . ted ..„ leonduc „ r d . vice of thi __ o 

» op.n3n, 333C is for „. d d „ ;;? ^ 

column 333 as in the mod-'i cat ^, 

" 1C,lloa to :h * f-'st embodiment 
a» shown , in rig. 2. The ooe.V n;, < s . . 

. ".ng ls protruoeo externally 
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fr ° n enCapSUlati ^ " sin "0* ■»*. that the elp havi, 
the opening serves as the terminal 333A. 

[EFFECTS OF THE INVENTIONJ 

The present invention provide, a resin-encapsula- ed 
semiconductor device employing the above-mentioned lead 
<rame, which is capable of meeting . demand for ^ 
-creased terminal number and is excellent in mounting 

efficiency. Furthermore, the resin 

e resin-encapsulated 
..mi«„.uct, t d . vice in , ecoraaac , with invea;ion 

» th. .... of usin , , Jeaa frtm> h>vin5 ^ ^ 

do.. „o t „.v. . „, blem 

» «-« t„. outer ltads , r , bent/ er a DrebleB 

wit h =opa.„. rity . „ , ddition to ^ jdyint>oMi 

r.. ln -.„c.p. UJ . t . d s . Weonduct „ a , v . e# ^ ihMMBM 
tCOT " ,C " 0 " « «-•»«« » «h. OTP or th . B „ 
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